Analyzing the driving factors of regional carbon emissions is important for achieving emissions reduction. Based on the Kaya identity and Logarithmic Mean Divisia Index method, we analyzed the effect of population, economic development, energy intensity, renewable energy penetration, and coefficient on carbon emissions during 1990-2016. Afterwards, we analyzed the contribution rate of sectors' energy intensity effect and sectors' economic structure effect to the entire energy intensity. The results showed that the influencing factors have different effects on carbon emissions under different stages. During 1990-2000, economic development and population were the main factors contributing to the increase in carbon emissions, and energy intensity was an important factor to curb the carbon emissions increase. The energy intensity of industry and the economic structure of agriculture were the main factors to promote the decline of entire energy intensity. During 2001-2010, economic growth and emission coefficient were the main drivers to escalate the carbon emissions, and energy intensity was the key factor to offset the carbon emissions growth. The economic structure of transportation, and the energy intensity of industry and service were the main factors contributing to the decline of the entire energy intensity. During 2011-2016, economic growth and energy intensity were the main drivers of enhancing carbon emissions, while the coefficient was the key factor in curbing the growth of carbon emissions. The industry's economic structure and transportation's energy intensity were the main factors to promote the decline of the entire energy intensity. Finally, the suggestions of emissions reductions are put forward from the aspects of improving energy efficiency, optimizing energy structure and adjusting industrial structure etc.
Introduction
The Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC AR5) concluded that global air temperature had increased to about 0.85 • C over the period 1880-2012, and it capita disposable income, technological accessibility, habits and customs, resources and environment among the different provinces. In addition to that, these regional differences pose a serious challenge to achieve the intended carbon emissions targets. If the provincial carbon emissions are not fully understood, the policies of national emissions reduction could not be effectively implemented [7] . Under these circumstances, there is great significance to further extend the analysis of driving factors from the national to provincial level and put forward targeted emissions reduction policies with the consideration of regional differences [37] . Therefore, it is important to deepen the understanding of the provincial case studies so that sustainable development can be achieved.
Xinjiang is one of the five national autonomous regions located in northwest China. As the largest province of China, Xinjiang accounts for 1/6th of the national total land area ( Figure 1 ). Moreover, Xinjiang has the most proven reserves of fossil energy and renewable energy in China [38] . In 2013, China promulgated the 12th Five-year Energy Development Plan, proposing the construction of integrated energy bases including the Xinjiang autonomous region, Shanxi province, Ordos Basin, Eastern Inner Mongolia region and southwestern China. Meanwhile, as the energy base of "West-East Natural Gas Transmission Project" and "West-East Power Transmission Project", Xinjiang exports huge amounts of fossil fuel and electricity to central and eastern China, which has led to a huge transfer in carbon emissions [38] . The huge demand for energy consumption leads to rapid growth in carbon emissions. In 2015, Xinjiang accounted for about 5% of the nation's total carbon emissions, but only for 1.35% of the nation's GDP [8] . Xinjiang is also a typically underdeveloped region in the western part of China. On 30 March 2010, Chinese central government held a working meeting about the "Counterpart Aid" policy to promote the rapid development of the socio-economy in Xinjiang. With the support of the "Counterpart Aid" policy, Xinjiang's socio-economic condition is in the rapid development phase. Since the 1990s, the utilization of fossil fuels has made a huge contribution to socio-economic development, and rapid progress in the economy has accelerated carbon emissions. Therefore, reducing carbon emissions without compromising socio-economic development is a major challenge for the local authorities.
Research regarding carbon emissions in Xinjiang, economic growth and population scale were confirmed as important contributors to increased carbon emissions, while the decrease of energy intensity was highlighted for curbing carbon emissions [7, 39] . But the approach to carbon emissions reduction will depend on effective mitigation strategy of each sector; however, variable energy intensities of different sectors can impact the magnitude of carbon reduction. Nonetheless, an effective implementation of reducing measures in key sectors can help to achieve emissions reduction targets. Hence it is imperative to identify important measures suitable for the key sectors to attain the desirable emissions reduction goal [40] . At the same time, drivers of carbon emissions are different at different stages of social development. The key is to reveal the main drivers of carbon emissions at different policy stages so that policymakers can develop effective and efficient mitigation policies. In addition to that, due to the different domains of policy background, sectors' economic structure and energy intensity was diverse. Therefore, how the sectors' energy intensity affects the carbon emissions under different development domains of policy making still needs to be explored in Xinjiang. Leaning on the existing research experiences, this paper analyses the influencing factors on carbon emissions, then further decompose energy intensity into sectors' energy intensity effect and sectors' economic structure effect. Compared with previous studies [7, 38] , this study analyzes the effects of population, GDP per capita, energy intensity, energy structure and emission coefficient on carbon emissions under different policies, and discusses the influence of energy intensity on carbon emissions in different sectors. Therefore, it is of great significance to explore the influencing factors of carbon emissions under the different policy background and analyze the impact of sectors' energy intensity on carbon emissions. Thereby we can determine the technical route of reduction, formulating reduction policies and achieving the emissions reduction target. 
Data
We used three databases for the decomposition analysis. The emissions coefficients of various fossil fuels come from the 2006 IPCC National Greenhouse Gas Inventories [41] and China Emission Accounts and Datasets [8] . The time series of data is from 1990 to 2016 due to the data available. The data of population, GDP (hundred million yuan), energy consumption and industrial structure are collected from Xinjiang Statistical Yearbook [42] . Based on the criteria for the classification of the national economy, Xinjiang's national economy was divided into agriculture, industry, construction, transportation, commerce and services. Specifically, the economic data is based on Chinese GDP as the time series and adjusted according to the constant price in 2010 to avoid the effects of inflation.
Methodology

Calculation of Carbon Emissions
According to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories [41] , the energy-related carbon emissions can be calculated in accordance with the following Equation (1):
where Ct denotes carbon emissions in the year t, represents the consumption of the fuel j in the year t, and denotes the lower calorific value of the fuel j, represents the emissions factors of the fuel j in the year t, and represents the oxidation rate of the fuel j. j denotes different fossil energy.
Kaya Identity
The Kaya identity [43] reveals the relationship between carbon emissions and driving factors. The driving factors include the emission coefficient, energy intensity, GDP per capita and population. The Kaya identity can be expressed as follows:
where C represents carbon emissions, P denotes population scale, G represents GDP, E denotes energy consumption. In order to better analyze the impact of influencing factors on carbon emissions, it is very significant to add the energy consumption structure as a factor to decomposed carbon emissions. The factor of the energy consumption structure can be expressed as the percentage of fossil energy consumption in the primary energy consumption amount (denoted as FE/E), where EF is the fossil energy consumption. By adding FE/E to the Kaya identity (2), the extended Kaya identity can be written as: 
Data
Methodology
Calculation of Carbon Emissions
where C t denotes carbon emissions in the year t, E j t represents the consumption of the fuel j in the year t, and Lcv j denotes the lower calorific value of the fuel j, C f j t represents the emissions factors of the fuel j in the year t, and O j represents the oxidation rate of the fuel j. j denotes different fossil energy.
Kaya Identity
where C represents carbon emissions, P denotes population scale, G represents GDP, E denotes energy consumption. In order to better analyze the impact of influencing factors on carbon emissions, it is very significant to add the energy consumption structure as a factor to decomposed carbon emissions. The factor of the energy consumption structure can be expressed as the percentage of fossil energy consumption in the primary energy consumption amount (denoted as FE/E), where EF is the fossil Sustainability 2020, 12, 1089 5 of 15 energy consumption. By adding FE/E to the Kaya identity (2), the extended Kaya identity can be written as:
where P represents population scale, g denotes the GDP per capita, j denotes the energy intensity; h represents the percent of fossil energy consumption in the primary energy consumption amount; f denotes the emission coefficient of the fossil fuel.
Logarithmic Mean Divisia Index (LMDI) Method
General speaking, decomposition analysis is a further extension of Kaya identity. The Logarithmic Mean Divisia Index (LMDI) is a path-independent decomposition method that provides a perfect decomposition process and resolves the problem of retaining an unexplained residual term in the results. In addition, the LMDI method can solve the zero-value problem, and it is more suitable for carbon emissions studies [44, 45] . Studies have explored the impact of macroscopic scale socioeconomic factors on carbon emissions by using LMDI decomposition, i.e., energy structure, energy intensity, economic development and population [45] [46] [47] . The LMDI decomposition method was used in this study to discuss the effects of population, economic development (GDP per capita), energy structure, energy intensity, renewable energy penetration, and emission coefficient. The total change of carbon emissions from the baseline year o to the report year t can be expressed as follows:
The change of carbon emissions between the base year o and the target year t is denoted as ∆C. The ∆C can be decomposed as the following factors, namely the population effect (denoted by ∆Cp), the GDP per capita effect (denoted by ∆Cg), the energy intensity effect (denoted by ∆Cj), the renewable energy penetration effect (denoted by ∆Ch), and the emission coefficient effect (denoted by ∆Cf ). Based on the LMDI method, the effect of Equation (4) can be expressed as follows:
Decomposition of Energy Intensity Factors
Energy intensity is the key influencing factor to curb carbon emissions, but it is also affected by other factors [48, 49] . In order to explore the impact of energy intensity on carbon emissions, we further used the LMDI method to decompose energy consumption intensity, and the decomposition formula is as follows:
where e i denotes the energy consumption intensity, indicating the sectors' energy intensity effect; S i denotes the proportion of the added value of the GDP, indicating the effect of the sectors' economic Sustainability 2020, 12, 1089 6 of 15 structure. And i uses 1, 2, 3, 4, 5, and 6 to represent agriculture, industry, transportation, construction, commerce, and service. Based on the LMDI decomposition method [44, 49] , the total change of energy intensity can be written as:
Proof of perfect in decomposition of this technique is as followed:
where ∆ j e and ∆ j s denotes the sectors' energy intensity effect and sectors' economic structure effect, representing the contribution of sectors' energy intensity and sectors' economic structure from the base year o to the target year t, respectively. 
Results
Trajectories of Carbon Emissions
Driving Forces of Carbon Emission Changes in Xinjiang
Based on the accessibility of socio-economic data, this study set the starting year for analysis from 1990 to 2016. Learning from the different policies and the history of socio-economic development, the Xinjiang's history development can be divided into three stages. Namely, the 
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The driving force of carbon emissions was revealed using the time series LMDI method. Carbon emissions from residents' living consumption were not considered within this decomposition analysis as they do not have associated GDPs. Aggregated and percentage effects of driving forces for three stages are demonstrated in Figure 3 . Results showed that GDP per capita effect (∆Cg) was the main driving factor of carbon emissions increase in Xinjiang, followed by a positive population effect (∆Cp) during 1990-2016. For the period of 1990-2010, energy intensity (∆Cj) showed a negative effect on the carbon emissions growth, while emission coefficient effect (∆Cf ) showed a positive impact. In addition, renewable energy penetration effect (∆Ch) played a remarkable role in counteracting the carbon emissions increase during 2011-2016 ( Figure 3 ). 
Based on the accessibility of socio-economic data, this study set the starting year for analysis from 1990 to 2016. Learning from the different policies and the history of socio-economic development, the Xinjiang's history development can be divided into three stages. Namely, the Reform and Opening Up stage (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) , the Western Development Strategy stage (2001-2010), the Counterpart Aid stage (2011-2016). The influencing factors on the carbon emissions were analyzed during 1990-2016.
The driving force of carbon emissions was revealed using the time series LMDI method. Carbon emissions from residents' living consumption were not considered within this decomposition analysis as they do not have associated GDPs. Aggregated and percentage effects of driving forces for three stages are demonstrated in Figure 3 . Results showed that GDP per capita effect (△Cg) was the main driving factor of carbon emissions increase in Xinjiang, followed by a positive population effect (△Cp) during 1990-2016. For the period of 1990-2010, energy intensity (△Cj) showed a negative effect on the carbon emissions growth, while emission coefficient effect (△Cf) showed a positive impact. In addition, renewable energy penetration effect (△Ch) played a remarkable role in counteracting the carbon emissions increase during 2011-2016 ( Figure 3 ). The Reform and Opening Up stage (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) : The GDP per capita effect (∆Cg) was the critical factor for the increase of carbon emissions (Figure 3) , that caused an increase of 40.79 million tons (Table 1) , accounting for 97.8% of the total carbon emissions changes (∆Ct). The contributing rate of GDP per capita effect (∆Cg) might be closely related to the deepening "Reform and Opening Up" policy, China comprehensively abandoned the centrally planned economy to market-oriented economic reforms, which caused rapid economic growth and huge energy consumption after 1990. In addition, the population effect (∆Cp) and emission coefficient effect (∆Cf ) also had a positive impact on carbon emissions, which increased 11.54 and 2.37 million tons of carbon emissions (Table 1) , accounting for 27.7% and 5.7% of the total carbon emissions changes (∆Ct), respectively. The energy intensity (∆Cj) had a significant negative effect on carbon emissions, counteracting 20.47 million tons emissions, accounting for −49.1% of the total carbon emissions changes (∆Ct). The renewable energy penetration effect (∆Ch) also had a relatively minor negative effect on carbon emissions, offsetting 0.93 million tons emissions (Table 1) . (Figure 3 ). The improvement in GDP per capita effect (∆Cg) was closely related to the "Western Development Strategy" policy. Due to the support of preferential policy, Xinjiang relies on the advantages of energy resources to develop energy-intensive industries, socio-economic development grew faster. With the upgrading of energy resources exploration and development, carbon emissions continued to increase. The population effect (∆Cp) and emission coefficient effect (∆Cf ) were still have positive effects on carbon emissions, resulting in 20.97 and 28.49 million tons increase, respectively ( Table 1 ). The energy intensity effect (∆Cj) played a key role to offset carbon emissions, counteracting 28.71 million tons (Table 1) , accounting for −37.4% of the total carbon emissions changes (∆Ct). Compared to the Reform and Opening Up stage, the energy intensity effect (∆Cj) and renewable energy penetration effect (∆Ch) have declined, it was mainly because of the increase of coal consumption in the energy consumption structure (Figure 3) .
The Counterpart Aid stage (2011-2016): A great discovery was found during this stage, the energy intensity effect (∆Cj) changed from negative to positive. The ∆Cj played a most important role in contributing carbon emissions growth, resulting in a 122.54 million tons increase, accounting for 45.4% of the total changes (∆C) in absolute value (Figure 3 ). The GDP per capita effect (∆Cg) and population effect (∆Cp) were the main positive factors that affected the carbon emissions growth, with an increase of 77.98 and 33.5 million tons (Table 1) , which accounted for 28.9% and 12.4% of the total carbon emissions changes (∆Ct) during 2011-2016, respectively. Another significant difference was found that the emission coefficient effect (∆Cf ) turned from positive to negative when compared to the Reform and Opening Up stage and the Western Development Strategy stage (Figure 3 ). The emission coefficient effect (∆Cf ) played a vital role to offset carbon emissions, counteracting by 47.75 million tons and accounting for −17.7% of the total carbon emissions changes (∆Ct). Compared to the Reform and Opening Up stage and the Western Development Strategy stage, the renewable energy penetration effect (∆Ch) was the second important factor to offset carbon emissions in this stage. The ∆Ch offset 15.89 million tons emissions, and accounting for −5.9% of the total carbon emissions changes (∆Ct) during 2011-2016 ( Figure 3 ). After 2014, Xinjiang has carried out supply-side structural reform to change the economic development pattern and optimize the industrial structure. But, as a result of the slowdown in economic growth, Xinjiang entered into a phase where energy consumption is growing faster than economic growth. In the meantime, the energy consumption structure was optimized. The percentage of renewable energy in energy consumption increased from 5.5% in 2011 to 9.1% in 2016, and the proportion of coal in energy consumption decreased from 67.9% in 2011 to 65.8% in 2016. The adjustment of energy consumption structure has promoted carbon emissions reduction in this stage.
Driving Forces of Energy Intensity
As noted above, the decline in energy intensity was the most important negative factor for the carbon emissions increase. To explore the factors that influence energy intensity, we used Equations (10) (11) (12) (13) to analyze the change of energy intensity during 1990-2016. As shown in Figures 4 and 5 , it was found that the contribution rate of the sector's energy intensity effects was much higher than economic structure effects (Tables 2 and 3 ).
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As noted above, the decline in energy intensity was the most important negative factor for the carbon emissions increase. To explore the factors that influence energy intensity, we used Equations (10) (11) (12) (13) to analyze the change of energy intensity during 1990-2016. As shown in Figures 4 and 5 , it was found that the contribution rate of the sector's energy intensity effects was much higher than economic structure effects (Tables 2 and 3 ). In terms of energy intensity, the industry's energy intensity effects were the main contributor to the decline of entire energy intensity in Xinjiang. The industry's energy intensity effects has changed from −122.63% in the Reform and Opening Up stage to 173.27% in the Counterpart Aid stage ( Table 2) , which indicated that the industry's energy intensity was the key factor for the decline of entire energy intensity in Xinjiang (Figure 4 ). The transportation's energy intensity effects were next to the industry. ( Table 2 ). The contribution rate of service and construction's energy intensity effects were from negative to positive. The agriculture and commerce's energy intensity effects showed alternately between positive and negative trends (Figure 4) . In a word, the agriculture, construction, and commerce's energy intensity effects have a trend of alternating between positive and negative, and the range of change was relatively small, indicated that those impacts on the decline of energy intensity were very limited in Xinjiang (Figure 4) . The transportation and service's energy intensity effects were negative and decreasing during three stages, which indicated that the change of transportation and service's energy intensity effects promoted the decline of entire energy intensity to a certain extent. The changes in industry's energy intensity effects during the three stages indicated that the industry's energy intensity was the key factor in the decline of the entire energy intensity in Xinjiang ( Table 2) .
From the perspective of the sector's economic structure effects, the contribution rate of industry's economic structure effects had a strong impact on the entire energy intensity. The contribution rate of industry's economic structure effects has changed from 42.55% in the Reform and Opening Up stage to −90.26% in the Counterpart Aid stage (Table 3 ) ( Figure 5 ). The contribution rate of transportation's economic structure effects was also significant. The commerce's economic structure effects are opposite to that of industry ( Table 3 ). The construction and service's economic structure effects were positive, but the contribution rates were relatively low ( Table 3 ) ( Figure 5 ). The positive effects of industry's economic structure form 1990 to 2010 turns to the negative effects during 2011-2016, which showed that with the economic development, the change of the industry's economic structure was the key factor to the decline of the entire energy intensity in Xinjiang ( Figure 5 ). According to the changing trends of transportation, commerce and service's economic structure effects, Xinjiang's energy intensity decreased gradually, which indicated that with the increment of the economic structure in the tertiary industry, Xinjiang's entire energy intensity has decreased ( Figure 5 ).
Discussion
The above analysis revealed the drivers of energy-related carbon emissions at different development stages in Xinjiang. This section will discuss the implications of these findings by investigating drivers.
GDP per capita effect was the main factor of the rapid growth in carbon emissions from 1990 to 2016 [50] [51] [52] . The rapid economic development has caused an increase in energy demand. This indicated that the rapid increase in energy consumption was the result of economic development [53] . Therefore, efforts must be made to reduce the dependence of economic development on energy consumption. Moreover, the GDP per capita effects on carbon emissions at different stages were much higher than other factors, which revealed that Xinjiang is more focused on economic growth rather than improved economic quality. Therefore, appropriate measures must be taken to promote the quality of development and to seek the balance between economy and environment [54] .
Population effect was one of the key drivers for carbon emissions rise during 1990-2016. Xinjiang is not only a border area but also a special region for minority ethnic (especially Uighurs, Mongolian and Kazakh). Since the 1980s, China has implemented the Family Planning policy, while the population policy in minority ethnic regions have more liberal than other areas. With the implementation of Comprehensive Two-Child policy after 2016, it is generally recognized that Xinjiang's population might grow faster in the future. Therefore, it is foreseeable that the impact of the population on carbon emissions might continually increase. In addition, future population policies should pay more attention to educating citizens to buy low-carbon products and reduce energy consumption in their lives [38] .
After 2005, the industry's carbon emissions continued to increase rapidly. With the support of some preferential policies, the urbanization and industrialization levels have improved rapidly in Xinjiang. [55] . Especially after 2014, Xinjiang was identified as the national energy strategic base. Due to its rich resources, energy-intensive sectors had resource and cost advantages [56] . However, energy-intensive industries have the characteristics of high carbon emissions and high energy consumption [57] . In addition to that, energy demand grew swiftly in the industry, but the energy efficiency was not improved with the development of industry during 2005-2016. This further indicated that the growth of the industry's output depends on the increase in energy consumption. Therefore, technological improvements in the energy-intensive sectors are the key to realize the low-carbon development in Xinjiang. After 2000, the sector's economic structure effect has gradually become stronger, which led to the growth of carbon emissions in less developed areas of western China [58] . Based on rich energy resources, the underdeveloped economy has promoted Xinjiang to give priority to the development of energy-intensive industries, such as metal production, supply, smelting, and crushing. The industry was highly dependent on energy-intensive industries, which is not conducive to carbon emissions reduction in Xinjiang. In the meantime, the government should vigorously promote the leading industries from secondary industry to tertiary industry, and through fiscal policies for low-carbon sectors.
According to the existing studies, energy intensity in other provinces showed declining trend and restricted the carbon emissions to increase [59] [60] [61] . Energy intensity declined in all sectors during 1990-2005, particularly in the industry. This indicated that Xinjiang's energy efficiency has improved significantly. But the industry's energy intensity has boosted carbon emissions in recent years. After 2010, local governments increased investment to consolidate the base of economic development in Xinjiang [57] . While large-scale investment has contributed to the rapid development in the industry. But outdated industrial sectors and production processes were also common. So, Xinjiang should increase the investment in improving energy efficiency. The increase in technology investment not only helps to reduce emissions but also promotes the development of enterprises towards low-carbon production [62] . In other words, by adopting advanced technology and increasing investment, carbon emissions can be reduced by the decline of energy intensity [63] .
Furthermore, the renewable energy penetration effect was also a constraint to the carbon emissions increase during 1990-2016. Coal consumption has remained at a high level in Xinjiang. Since 2014, Xinjiang has taken a lot of measures to reduce coal consumption, for example replacing coal for heating with natural gas in winter. Although the decline in coal consumption was limited, it still contributes to carbon emission reduction in Xinjiang. Therefore, the coal-based energy structure needs to be changed in the long term. This indicated that reducing coal consumption will be the main strategy for curbing carbon emissions. In addition, Xinjiang is rich in wind and solar energy [64] , but the utilization rate is still low. So, the diversification of the energy consumption structure has great potential, which further highlights the increased utilization of wind and solar energy for the exchange of coal consumption in Xinjiang.
Conclusions and Recommendations
Key Findings
The purpose of this paper is to study the driving forces of carbon emissions in Xinjiang. First, we calculated carbon emissions from 1990 to 2016. Then, we utilized the LMDI method to identify the key drivers affecting carbon emissions. The change of carbon emissions was decomposed into five factors: population effect, GDP per capita effect, energy intensity effect, renewable energy penetration effect and emission coefficient effect under different policy stages. Further, we decomposed the influence degree of the sector's energy intensity and the sectors' economic structure to the Xinjiang energy intensity. The main conclusions as follows:
(1) During 1990-2016, the carbon emissions increased continuously from 53.86 million tons in 1990 to 436.13 million tons in 2016. The industry was the main body of carbon emissions in Xinjiang, accounting for 63% of Xinjiang's annual average carbon emissions. The industry's energy intensity was significantly higher than that of the other sectors. (2) The results of time-series data showed that the GDP per capita effect was the key factor in carbon emissions increase. The cumulative GDP per capita effect increased by 253.07 million tons, accounting for 70.9% of the total increase in carbon emissions during 1990-2016. Energy intensity effect was the key factor to offset the carbon emissions. The effect of renewable energy penetration was relatively small because there had been no fundamental change in the coal-led energy consumption structure. (3) Energy intensity effect was the most significant of all inhibiting factors for carbon emissions increase. In terms of the sector's energy intensity effects, industry played the dominant roles, service had the most marginal influence, and commerce contributed the least. But transportation promoted the carbon emissions increase. During 2011-2016, the Xinjiang energy intensity effect had a positive influence on the carbon emissions increase, which accounted for 45.4% of the total carbon emissions change. After 2011, the industry's energy intensity was mainly responsible for energy intensity's positive influence on carbon emissions in Xinjiang. The sector's economic structure affects only played its role during 2011-2016, indicating that it is necessary to increase efforts to optimize the industrial structure and develop the tertiary industry in the future.
Policy Implications
Based on the above results, policies and measures are put forward to carbon emissions reductions in Xinjiang.
(1) Xinjiang should continuously transform the pattern of economic growth through innovative technologies and upgrade the industrial structure. Effective policies (e.g., taxes, subsidies) should be adopted to reduce the energy-intensive industries and phasing out of inefficient productive capacities in the industrial sectors. Moreover, the energy-intensive industries should work with other sectors to form an ecological chain to reduce carbon emissions. Such as, the implementation of a regional cogeneration project can greatly reduce the utilization of small heating boilers. (2) Xinjiang should continuously improve energy efficiency and promote utilization rate of clean technologies. Energy-saving technology is the key to the improvement of energy efficiency. The utilization of clean technologies is also an effective way to the decline of energy intensity. Moreover, encouraging rational research activities can play a significant role in abating the corresponding carbon emissions, the research of energy efficiency will lead to the reduction of carbon emissions. In addition to that, the government should adjust the industry's energy utilization structure by reducing coal consumption, improving the utilization rate of clean coal technology and increasing the utilization of natural gas and electricity. (3) Energy diversification and energy restructuring are essential to reduce energy-related carbon emissions in industrial sectors. Xinjiang is also rich in wind and solar energy, which is the basis to
